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[57] ABSTRACT

A steering column assembly for a motor vehicle hav-
ing a collision sensor which provides a collision signal
in the event of a collision. It comprises a telescopic
steering rod having a lower part and an upper part
carrying a steering wheel, and means for normally
stopping the upper part axial movement relative to the
lower part in its normally operative position and for
driving the upper part to a retracted safe position n
the direction toward the lower part upon receipt of
the collision signal. |

8 Claims, 5 Drawing Figures
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STEERING COLUMN ASSEMBLY

The present Invention relates to a steering column

assembly for a motor vehicle, of such a construction

“that a steering wheel is withdrawn from the passenger

- compartment in the event of a collision, thus lessening
danger of injury due to strong hit ot a drwer agalnbt the
steering wheel.

The present invention is based on the known problem
to provide for the driver an increased impact protec-
tion which is to become effective, in particular, during
collisions or accidents, especially in head-on collision
or accidents when the motor vehicle runs acc1dently
against an obstacle. -

Modern motor vehicle has a safety seat belt arranged
to prevent a driver from being thrown forward from his
seated position. However the driver, even though he
wears the seat belt, may hit against a steering wheel
held in its normal operative position by a steering col-
umn. Thus there is a possibility of injury due to the hit

of the driver against the steering wheel. The present

invention aims at lessening danger of injury by with-
drawing the steering wheel from its normal Operatlve
p051t10n

It is an object of the present invention to prowde a
steermg column which is provided with means for
maintaining the steering wheel thereof in a normal
operative position and for withdrawing the steering
wheel to a retracted safe position in the event of a
collision. -

It is another object of the present invention to pro-

vide a stop and drive arrangement for a steering col-
umn which normally stops upper part of a steering rod

in the axial movement relative to a lower part thereof in
a predetermined position and drives the upper part in a

direction toward the lower part to the retracted safe

posrtlon upon receipt of a collision signal.
It is still another object of the present invention to
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lower part thereof reference numeral 12. The lower
part of the steering column 12 is provided with a cylin-
der 14 secured coaxially thereto which is provided
along the outer side thereof with an external splined
configuration (not shown) which engages with the in-

“ternal splined configuration (not shown) of comple-
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mentary shape provided in the interior walls of a sleeve
16 coaxially secured' to the upper part 10. Thus the
upper and lower parts of the steering column 10 and 12

are adapted to slide one into the other and connected
with each other for simultaneous rotation. The steering

column connected at its lower end to a steering gear 18
and at its upper end a steering wheel 20 is rotatably
mounted within a telescopic jacket tube 22 rigidly se-
cured at its lower end to a fire wall 24 of a motor vehi-

cle (not shown).

‘For purposes of stoppmg or halting the upper part 10

- of the steering column in the normal operative position

during normal driving operation of the vehicle, a piston
26 which is adapted to sealingly slide in the cyhnder
bore 14 and forms within the cylinder bore a chamber
28 filled ‘with pressurized gas 1s secured to the upper

part 10. The piston 26 is urged against the pressure of

gas in the chamber 28 by a compression spring 30

which is caged in compression between an annular end
closure plate 14’ of the cylinder 14 and the piston 26 so
that the upper part 10 is stopped against the axial

“movement relative to the lower part 12 in the illus-

trated position. A trigger valve 32 which allows the
escape of or releases gas within the chamber 28 respon-
sive to an electric signal provided by a collision switch
34 is provided on the cylinder 14. The electric signal 1s
transmitted from the collision switch 34 through a slip
ring 36 to the trigger valve 32. The collision switch 34

is adapted to be closed in the event of a collision.
When the trigger valve 32 is opened to allow gas

~ within the chamber 28 to be exhausted or scavanged

‘provide a steering column which can fail safe in that if 40

for some reason the stop and drive arrangement should
have been rendered operative in normal driving condi-
tions its steering wheel can still be mamtamed in its
operative position. .

These objects, features and advantages of the present
invention will become more obvious from the following
deserlptren when taken in connection with the accom-
panying drawings, which show, for purposes of illustra-
tion only, several embodiments in accordance wrth the
present invention, and in which:

FIG. 1 is a cross sectional schematic view of a steer-

Ing column and rllustratmg a stop and drive arrange-

ment; -
- FIG. 2 1s a cross sectional sc:hematlc view of a second

- example of a stop and drive arrangement for a steenng
column;

~ FIG. 3 is a cross sectional schematic view of a third

example of a stop and drwe arrangement for a steerlng

column;
- FIG. 4 is a cross sectional schematic view of a fourth

column; and

FIG. 5 is a cross sectional schematic view of a steer-
ing column of FIG. 1 with certain parts removed and
1llustrat1ng a modification of the steering column.
- Referring now to the drawings and more partlcularly
- to FIG. 1 thereof the upper part of a steering column is
designated therein as reference numeral 10 and the

out of the chamber 28 upon receipt-of a collision signal,
the piston 26 is driven deeply into the chamber 28
toward the retracted safe position due to the force or
action of the compression spring 30. This movement of
the piston 30 causes the thhdrawal of the steermg

B wheel 20.

45

Referring next to FIG 2, there 1S shewn a second
example of a stop and drive arrangement. In this exam-

- ple a piston 26 which 1is secured to. the upper part of

steering column (ref. FIG. 1) through a piston rod 26’

is stopped in its axial movement relative to cylinder 14

- by shear pin or pins 38. The piston rod 26’ and the

S0
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piston 26 define a génerally annular closed chamber 40
within the cylinder bore 14 and the piston 26 defines an

- open chamber 42. The piston 26 is sealingly slidable

within the cylinder 14. For the purpose of driving the

piston 26 into the cylinder bore 14 a pressurized gas
source 44 is mounted on the cylinder. 14 with its dis-

- charge spout 44" opening to the annular chamber 40.
‘The discharge spout 44’ is normally closed by an elec-

60
“example of a stop and drive arrangement for a steermg

65

trically operable on-off valve (not shown), such as a

solenoid actuated valve. The solenoid actuated valve

allows the pressurized gas to enter the annular chamber

40 through the discharge spout 44’ upon receipt of a

collision signal. Upon receipt of a collision signal a
pressurized gas will fill the annular chamber 40 induc-
ing the pressure to actuate the piston 26. When the -
piston 26 is urged by the pressure created within the

~ annular chamber 40, the shear pin 38 is broken by the

load applied by the piston 26 permitting the piston 26
to be driven toward the open chamber 42.
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- An example illustrated in FIG. 3 comprises a tension
spring 46 to bias a piston 26 which is secured to the
upper part of a steering column (not shown) deeply
into a cylinder 14 toward the retracted safe position

and a trigger stud 48 to normally hold the piston 26 1n
the i1llustrated normally operative position. The tension

spring 46 is arranged in such a manner that it applies on
the piston 26 a force tending to drive the piston deeply
into the cylinder 14 toward the retracted safe position.
Although not illustrated in detail the trigger stud 48 1s
so constructed as to be broken when a collision signal
is transmitted thereto. Upon receipt of the collision
signal the piston 26 is driven by the tension spring 46
into the cylinder 14, withdrawing the steering wheel
(ref. FIG. 1).

An example illustrated in FIG. 4 employs a pressur-
ized liquid source 50. The pressurized liquid source 50
which is coaxially secured to lower part of a steering
column (not shown) has a tubular housing 52 provided
along the outer side thereof with an external splined
configuration (not shown) which engages with the in-
ternal splined configuration of complementary shape
provided in the interior walls of a sleeve (not shown)
coaxially secured to the upper part of the steering col-
umn (ref. FIG. 1). A piston 26 which 1s sealingly shid-
able within a cylinder 14 defines within the cylinder
bore a pressurized gas chamber 28 and, the piston 26
and a piston rod 26’ define within the cylinder bore 14
a generally annular chamber 54. The cylinder 14 1s
mounted concentrically to define within the intertor of
the tubular housing 52 a generally annular space 56
which is divided by an annular free piston 58 Into a
pressurized gas compartment 60 and a pressurized
liquid compartment 62. As shown the pressurized lig-
uid compartment 62 is in open communication with the
annular chamber 54 through passages 64. When the gas
within the pressurized gas chamber 28 is scavanged by
opening of a valve (only schematically shown at 66)
upon receipt of a collision signal the piston 26 is driven
toward the chamber 28 due to the pressure of liquid
within the annular chamber 54. Of course during this
operation the free piston 58 due to the pressure of gas
within the gas compartment 60 will displace hquid
within the liquid compartment 62 into the annular
chamber 54, causing the piston 26 to move into the
cylinder bore 14.

In the preceding description of FIGS. 1 to 4 several
stop and drive arrangements have been exemphfied.
They all has a common feature that they will drive the
upper part 10 of the steering column toward the lower
part 12 upon receipt of a collision signal.

FIG. 5 shows a steering column which can fail safe 1n
that if for some reason the stop and drive arrangement
has been rendered operative during normal driving
conditions of the vehicle its steering wheel can still be
maintained in its operative position. However the steer-
ing wheel is withdrawn due to the inertia of the steering
wheel and upper part of the steering column in the
event of head-on collision.

In FIG. 5 the last mentioned feature is embodied 1n
the steering column assembly shown in FIG. 1. A plu-
rality of shear pins 66 are provided to engage the piston
26 in the illustrated position relative to the cylinder
bore 14 even if gas within the pressurized gas chamber
28 have been leaked out thereof during normal operat-
ing conditions of motor vehicle. However in the event
of a head-on collision the shear pins 66 are broken by
an additional load applied thereto by piston 26 due to
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the inertia of upper part 10 of steering column and the
steering wheel 20. L L

While there have been shown several embodiments
in accordance with the present invention all in sche-

matic views, it is to be understood that the same 1s not
limited thereto but is susceptible of many changes and

modifications within the spirit and scope of the present
invention and, therefore, 1t is not wished that the pre-
sent invention is limited to the views shown and de-
scribed herein, but the present invention is intended to
cover all such changes and modifications as are encoms-
passed by the scope of the appended claims.

What 1s claimed 1s: |

1. A steering column assembly, In a motor vehicle
having a collision sensor which provides a collision
signal in the event of a collision of the vehicle, compris-
ing: a steering rod having a lower part and an upper
part, the upper part having attached thereto a steering
wheel; means mounting said upper part for free axial
movement relative to said lower part from a normal
operative position to a retracted safe position; means
normally stopping said upper part in the axial move-
ment relative to said lower part in said normal opera-
tive position and operatively responsive to the collision
signal for driving said upper part toward said retracted
safe position; said stopping and driving means compris-
ing a piston secured coaxially to said upper part, said
lower part having a cylinder bore formed therein within
which said piston is slidable; a compression spring
yieldably biasing said upper part toward said retracted
safe position; a gas chamber defined by said piston in
the cylinder bore, said gas chamber being filled with a
pressurized gas to bias said piston against said compres-
ston spring to hold said upper part in said normal oper-
ative position; and a valve means responsive to the
collision signal for releasing the pressurized gas from
said gas chamber to permit movement of said upper
part to said retracted safe position under the influence
of said compression spring.

2. A steering column assembly as claimed 1n claim 1,
including means including a plurality of shear pins for
holding said upper part in said normal operative posi-
tion and for releasing said upper part for movement
toward said retracted safe position upon the exertion of
a predetermined axial load on said steering column.

3. A steering column assembly, in a motor vehicle
having a collision sensor which provides a collision
signal in the event of a collision of the vehicle, compris-
ing: a steering rod having a lower part and an upper

‘part, the upper part having attached thereto a steering

wheel; means mounting said upper part for free axial
movement relative to said lower part from a normal
operative position to a retracted safe position; means
normally stopping said upper part in the axial move-
ment relative to said lower part in said normal opera-
tive position and operatively responsive to the collision
signal for driving said upper part toward said retracted
safe position; said stopping and driving means compris-
ing a piston secured coaxially to said upper part, said
lower part having a cylinder bore formed therein and
having said piston slidable therein; a tension spring
yieldably biasing said upper part toward said retracted
safe position; and a trigger stud to normally hold said
upper part in said normal operative position against
sald tension spring and responsive to the collision signal
to permit movement of said upper part toward said
retracted safe position under the influence of said ten-
sion spring. " '
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4. A steering column assembly, in a motor vehicle
having a collision sensor which provides a collision
signal in the event of a collision of the vehicle, compris-
ing: a steering rod having a lower part and an upper
part, the upper part having attached thereto a steering
wheel; means mounting said upper part for free axial
movement relative to said lower part from a normal
operative position to a retracted safe position; means
normally stopping said upper part in the axial move-
ment relative to said lower part in said normal opera-
tive position and operatively responsive to the collision
signal for driving said upper part toward said retracted
safe position; said stopping and driving means compris-
Ing a piston secured coaxially to said upper part and
having a piston rod connecting it thereto, said lower
part having a cylinder bore formed therein in which
said piston 1s slidable, said piston and rod defining a
generally annular closed chamber in said cylinder bore;
a pressurized liquid source communicating with said
generally annular closed chamber, said pressurized
liquid source yieldable biasing said upper part toward
said retracted safe position; a gas chamber defined by
said piston in said cylinder bore, said gas chamber
being filled with a pressurized gas to bias said piston
against pressure by said pressurized liquid source to
hold said upper part in said normal operative position;
and a valve means responsive to the collision signal for
releasing the pressurized gas from said gas chamber to
permit movement of said upper part to said retracted
safe position under the influence of said pressurized
liquid source.

5. A steering column assembly, in a motor vehicle
having a collision sensor which provides a collision
signal in the event of a collision of the vehicle, compris-
Ing:

a steering rod having a lower part and an upper part,
the upper part having attached thereto a steering
wheel;

means mounting said upper part for free axial move-
ment relative to said lower part from a normal
operative position to a retracted safe position, said
mounting means including a sleeve secured coaxi-
ally to said upper part and a cylinder secured coaxi-
ally to said lower part, said cylinder being telescop-
ically received in said sleeve and splined thereto;

a piston secured coaxially to said upper part, said

piston being slidable in a cylinder bore of said cyl-

inder; |

a compression spring yieldably biasing said upper
part toward said retracted safe position;

a gas chamber means in the cylinder bore of said
cylinder for biasing said piston against said com-
pression spring to hold said upper part 1n said nor-
mal operative position, said gas chamber means
being filled with a pressurized gas; and

“a valve means responsive to the collision signal for
releasing the pressurized gas from said gas chamber
means to permit movement of said. upper part
toward said retracted safe position under the influ-
ence of said compression spring, and said valve
means being mounted on said cylinder.

6. A steering column assembly as claimed in claim 35,

including means including a plurality of shear pins for
holding said upper part in said normal operative posi-
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tion and for releasing sard upper part for movement
toward said retracted position upon the exertion of a
predetermined axial load on said steering column.

7. A steering column assembly, in a motor vehicle

having a collision sensor which provides a collision
signal in the event of a collision of the vehicle, compris-
Ing:

a steering rod having a lower part and an upper part,
the upper part having attached thereto a steering
wheel;

means mounting said upper part for free axial move-
ment relative to said lower part from a normal
operative position to a retracted safe position, said
mounting means including a sleeve secured coaxi-
ally to said upper part and a cylinder secured coaxi-
ally to said lower part, said cylinder being telescop-
ically received 1n said sleeve and splined thereto;

a piston secured coaxially to said upper part, a piston
rod securing said piston to said upper part, said
piston being slidable in a cylinder bore of said cyl-
inder, said piston and rod defining a generally an-
nular closed chamber in the cylinder bore;

shearing means for releasably holding said upper part
in said normal operative position;

a pressurized gas source having a discharge spout
opening to said annular closed chamber; and

means responsive to the collision signal for allowing a
pressurized gas from said pressurized gas source
into said annular closed chamber to release said
shearing means and to bias said upper part to move
toward said retracted position.

8. A steering column assembly, in a motor vehicle

having a collision sensor which provides a collision

SIgnal in the event of a collision of the vehlcle compris-
Ing: |

a steering rod having a lower part and an upper part,
the upper part having attached thereto a steering
wheel;

means mounting said upper part for free axial move-
ment relative to said lower part from a normal
operative position to a retracted safe position, said
mounting means Including a sleeve secured coaxi-
ally to said upper part and a cylinder secured coaxi-
ally to said lower part, said cylinder being telescop-
ically received in said sleeve and splined thereto;

a piston secured coaxially to said upper part, a piston
rod securing said piston to said upper part, said
piston being slidable in a cylinder bore in said cyl-
inder, said piston and rod defining a generally an-
nular closed chamber in the cylinder bore;

a pressurized liqurd source communicating with said
generally annular closed chamber to yieldably bias
said upper part toward said retracted safe position;

a gas chamber defined by said piston 1n said cylinder
bore, said gas chamber being filled with a pressur-
1zed gas to bias said piston against pressure by said
pressurized hquid source to hold said upper part in
said normal operative position; and

a valve means responsive to the collision signal for
releasing the pressurized gas from said gas chamber
to permit movement of said upper part toward said

retracted safe position under the influence of said

pressurized hiquid source.
* ® & * *
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